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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To prevent the degradation of a light emitting characteristic 
caused by oxygen or moisture, and maintain a stable light emitting 
characteristic over a long period of time by arranging a layer of double 
layers composed of an oxygen barrier layer and an oxygen absorbing 
layer as a sealing layer of a layered body. 

CONSTITUTION: A sealing layer 4 is arranged outside of a structure 
body 1 as a layered body 2 through a protective layer 3. This sealing 
layer 4 is composed of one or more sets of double layers by forming an 
oxygen absorbing layer 41 and an oxygen barrier layer 42 as a single set. 
An organic compound, an oxygen absorbing compound, a fluorine 
compound, metallic fine powder and the like having small ionization 
potential are used as a material used in the oxygen absorbing layer 41. 
Metallic oxide, nitride, fluoride and the like used as the protective layer 3 
are used as the oxygen barrier layer 42. 
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2 1 1 3 9 9#4>«fcM*jSnT^***ttW»^U 

[0042] jEjLmAm<mmtVT\z±m<?)>bv>z& 

3- 295696 5 #&««(=H^O t> ©) . 

WHS 4 , 12 7, 412 -^BJ^ffl* 1 . ¥fffl$3 5 3 - 2 7 0 

3 3 354-58445 ^?g. 3 5 4- 1 4 
9 6 3 4-^iilg. 35 4 - 6 4 2 9 9-^^ffi. 35 5- 

7 9 4 5 0 n&m. 355-144250 n^M. 3 5 

6- 119132 m&m, 361-295558 ^ / £ 
ffi, 361-98353 ^4iffi. 363-295695 

[0 0 4 3] ±.m^)Vy^ U Xt&MOttmMtVT 
«. #;i/7-0. 1, 10, 15, 20-rh77i" 
^-2 1H, 2 3H-7j?;P7-f>^ (II) , 1, 10, 
15, 2 0 -T- h77xz;k 2 1 H, 2 3H-^P7 
f >31f& (II) . 5, 10. 15, 2 0 -rh7*X 

K>^7WD7x"JH - 2 1H, 2 3H-#;P7 

7^o->7— >^D'J K, 7^D->T^> (ftl^JR) , 
v'J^^A7iS'D->T^> < ^fh7/f;i'7^Dy7 
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7^a->7r>, »7^Dx7rX ^^A7?D 
>-7=.>**->F> Mg7^D->7r>, ^^"^^^^ 

[0 0 4 4] Sfc. W8a*S»*=«75>fl:^«*«fc 
tfX?'JJU7 5>ffc£tt©tta«£LTte. N, N, 
N' , N' -rh77iZjl,-4, 4' -i^T577x 

n, n' -/7i-;hN, n' -t'x- (3- 

XfJP7i-JH - [1, 1' -t'7i^H -4, 

4' -y75 >. 2, 2-fX ( 4 - v- p - h 'J ;U7. 

5 7 7x-;U) 7on>, 1. 1-fX (4-v-p- 10 

h U;i/75 / 7izf) vi'P'\+it>. N, N, 

N' , N' -rh7-p-hU^-4, 4' - ->*7 5 J 

7i^Jk 1, 1-t'X (4-y-p-hU^7577 

i-JH -4-7i3^D'\+'t)-/, t'X (4-v 

/f;P75/-2-^f;P7irj|/) 7iz;m?>, 

t*X (4 -i?- p - h LUU75 y 7iZW 7x-JW 
N, N ' -i?y x.=.JU-N, N' - i> (4-^h 
*y7i^H -4, 4' -y7S;t:7i^, N, 
N, N' , N ' -rh77ir;|/-4, 4" -y7S J 
7i3I-tJK 4, 4' -t'X (y7irj|/7S 20 
/) ^t-K l J7ir;;k N, N, N-hU (p-MJ 
M 7S>, 4- (y-p-h'JJl'7$/) -4' - 

[4 (y-p-MJ^7$y) x^ujp] x^;i/^>. 

4-N, N-y7irjl.75y- (2-y7i^b'r 
M ^>-fe* >, 3-Xh + y-4' -N, N-/7i- 

A7S /X7-;i^>-t?>. n-7xz:;i/7j;u/n->/-;u^ 

[0 0 4 5] IE?LaASt bT<OJS$«#»C©JPS$n^ 30 
Ittt5nm~5tfm^5. C<£>IE?l£AJf 

^ <=> & -5ffig*?$j£T-<& o T t. J: \,\ 
[0 0 4 6] ©IrffiAi 

ntc z m fc e^t-r & «s m £ w l, t ^ n < . 

£ il iR L- T ffl ^ 3 Z. t ifl T £ -5 . 

[0 0 4 7] JittWtLTtt. ^hnJBJft^M-W > 40 
KaSf*:, #MBS 57-149. 2 59 -^$8, |h| 5 8 - 5 
5 4 5 0 *t&ffi. |W|63-104061 ^^^^(CW^ 
$tlT^^)7>h7 + y> ! yi5'>i5l^. Polymer Prep . 
rints, Japan Vol. 37, No. 3(1988) p. 681^SzfEf££nT^ 

7ktyj. tDVifri/'i 5 K, Japanese Journal of Applied 
Physics, 27, L 269(1988). #PHBS6 0 - 6 9 6 5 m'A 
m. 1^61-143764 *4i$R, H61-1481S 
9^^ffi^lcBfl^$tlT^-&7;i'^-U- V ; r>*?>ffi 50 
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#WBa 6 1 - 2 2 5 1 5 1 ^&«, R 6 1 - 2 3 
3 7 5 0^S8^C|ffl^£nT^-2>7> h7*y 
>St*#*JJ:^7>hD>8l##. Appl. Phys. Lett., 

55, is, im^mmnm 3 8 ia«:ffitt9¥H«x«n«« 

#MBS 59-194393 ^4i«CM*SnTt»*— iS 

o*Teatt-fbd*«j9«*»f ens. &mms9 
- 1 9 4 3 9 sn^mnmmm^&mmt^^^ 

[0 0 4 8] 8 U y-;UR#(*:O^JRJi 

<*:. JlftWctebUX (8-*/'j;-JW 7^3"^ 
A, MJX (5, 7-v f ^DP-8- + y"Jy-;W 7 
;P$-"7A. HJX (5, 7-^7'Dt-8-*/ l Jy 

7;u5^^A. hjx (2-^^-8-+/!; 

B^In, Mg, Cu, Ca, Sn. SfcliPbCIt 
fU5ofc&JBtgft^fc«^aAJI<atm<i: l/Tffl^5 d 
£#-?S-5. -soffit', ^ ^;kX U — 

^p->7^>*jttt-5-tie>»*«^7;i'^;i/*. x;v* 
© «f4 1 u x esj* l x u ;p f 7 v >si^ , « 

^ ft AJI ©*f** t L- Tffl t» & Z. £ * 5 . 

[0049] n^SLAmt vx<omts\tmzmtsastiu 

l^tf*. Mtt5nm~5//mT*5. ^OtfSAg 

[0050] ^ic. mmm 

[0 0 5 1] 1. w,-<d%w 

^-(Df&wvmmELmnt. muz^t^oiz. mm 
W2t. \^xm^ i <n>M$\\z®Mm 3 ^iMxititi 4 

£KtS:£ftT CCDi*ihg4(4, KS©i|Xg 4 1 * 

[0052] i) %mm 

WntfW L/ 1> tt W * £"5 & H . « jfi 
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T. PVDSiH5:i*«*5) K:.fc0j£lHTflBttttft 10 
«S«H4©t>©T»fttfJ:<. H#«ilTliMgO, G 
eO, Al, O, , NiO, CaO. BaO, Fe, O 

> . y,o> . sio, , tMtmxeawtteVs*; a 

IN, BN. Si, N, , L hN^Wtfttl, Si 
C. T i C#©#Hfc#l, SrS. EuS, CuS, Zn 
S^©fiS-fMfc. £7ct4MgF, . Mg (OH) , . Ba 

so, ^. &aattAttflH£ftWbdtt«*ff«z:&*t 

m%&m\z£ K> J±fe«v< ;i/ K&^fT^MiSG e 

O. MgO, Al, O, , N i O^O^IST®!^!: 20 

[0 0 5 3] «ftJfe1^»ttftft«^&&«fiMMtt. 

■c**. &mm : £mirzm$:&xmfT2>m-&\zte, # 
iel 6 co e l #K:*f-r*SftttK:tfnfc«ttji 

«*tf£ATO «fc 5 d<h#T#-5#, Hfft© 

a. JH£3g5§?£ 

b. X/Vy^Sc 

[0 0 5 4] ftHM©&j£l4. «^B^ISttJ;^<i:-rS 40 

EOTft^. OTIC. *tt*JK»*bH»riE*fr*a«^ 
®flE<£!^*r?£ 50 
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^*te-e*o, nx.tfsi6ttiK*s-p«jRttflstt (Mg 

O) *Sft*«8MR£»jarr**£*0!]K:fc-Bi. 
■*Wtt2l»IBIKT, jff*Kttl«fW«T*««k^. £ <B> 
L< 14 2 0#£TFa<«fc^. sUSfir©*^* >A 
-F*3©*^JS«1 XIO-'P a&TF, #13 6 X 1 0~ 3 P 

aHwsK, ^<n>'&nQ?-*>n-n\zmm&£. 

OE*5 7X 1 0" 3 PaHL 0? * L < tt 1 x 1 0' 1 P 

aeuicu n©». mMmwv&z>&mMg& 1 o o 

0"C«TCftl}lftLTlR*-r-5. 0 nm/& 

HI:3nm/piW!ifSlK 

7^y^STMgO*6&4«ii*»*t4 (**© 

»*f ;*->©Jltf8taEttl 2 0 0VRT, »K 6 
OOVHT^tK, t— A«»4 5 0 OmAKT. 

6 OmATOWiL^. 
[0 0 5 5] ±3di©J;3KLT^fi££*l.5«$Ui©JP* 

Lt*bT, {£!fJl©J?*-(CfcJiK7^!& 
Si9i©^SMS (1 0nm/9) T<SI»T*tW« 

w * y * - ^a** * ^ 66 . c ©«•£© m 
«2 o»etTcr*^S3&*»*. tit. i©B#©M^ 

©±IS{itei& 1 2 AimT&-5>. — ^. &1SJI©/P*©T 
H»4-t©««aS*©**KJ:0*S0, -Kl:^) 1 0 n 

2>di^T^&K &*s, fi#^©WtiiEL^?*t#-2) 

»1t £ T- # -5 it* tt m±T & Z. t. ifltff £ L < . © fz 
»C»4*ffl»«tT-C«tt**»ric-r-6Ct3»t»*lv^. 

^L,xiBHi©a**^. «igfr*«*-r*««Ji©»« 

[0 0 5 6] *58WK*V»Ttt«»JH©te©*m 

cut, mfs.&m&&ft?&&mizm^z>z\iii!)i-vz 
■a. z\<Dn%m$tmm^<t^m\t, mmmmm (en 

T. PVDfttt^ui^a) f-<fcOJ5£IKWffi&t> 



m 
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4) \Z&Vf$.moimt£>b<D, ifclW-7MD7J^ 
— Jk /t-7jWui-rik /1— 7MU7S >^<£> 

[0 0 5 7] ®P VDteK^OjSJIgi^&mm^tt^ 
tH'JX5PU>, tfU:/nb?l/>. #UXfl/X #U;* 

1988,30, 22#sa) , ^ijrLiJ7 (US©*/? 
\—y)V, 1988, 30, 22#M) . ftWlBB 6 3 - 1 8 9 6 4 



k n Tfs $ tix t» « 7 y m% g>ft?it& m 

6 3 - 2 2 2 0 6^&«fcMw£nT^*7ySWRifS# 
^{Ctstfa, 6 3 - 2 3 8 1 1 5 -Jf &;SfiK|Pj^$tl 
TV»67y**K#ffl:Wll. #Ufh77MDIf 
l^>. #U 0 an h "J 7Mnifl/>, TtfUv^no 
-/7MDlfl/>, ^7DDMJ7MDIf l/>ty 20 

?DDy7Wnifi'>tcM^, mmmm^^ 
-r** 7 (#i?3- 12985 

[0 0 5 8] 0CVDS [^5Xv^S (^XVC 
VD) ] fCfcOfiRM^I^^m^igkttiBi^^b^ 
#Uxft^>, #UTh77MDl5 ; l/>, Tp'Jfcfn 

[0 0 5 9] ©/t-7JWa7^n-JK rt—7)l*U 

^ffiBH 6 3 - 1 8 9 G m'ikmzffl7K-ZnT^2>7 
&K$HPfl:£*!J. 4#MBS 63-22206 ^4i«»cBS^ 
atlT^S^ySRJfiM^^*, ittPSBg 6 3 - 2 3 8 
1 1 5*»&«fcPH*£ftT^*7v**fc# : fft£i»» 
stfiJ^OO hU7Wnifl/>, ztfij >?^DDv?7;P 

tuifi/>, i/nnhU7MPXf k>iy?DD 

7 5/ Sft&fi^-ft: (#g|¥ 3 - 1 2 9 8 5 2 
*07y**iSm$«|. 40 

[0 0 6 0] ftKJItt. ffl^-6Sf» ; f{b-&»Cj£:i;T. 

^n^hPVDfe (±te®(7?iS^{b^) , cvds 

teKfei-sa*. 10nm~10 0MmTS5Ci*Wi 

&®ELm?frt>(DELytiz2frz>mytmz&nrc 
&mmtim%nz&o\ztt®KztBtfa5m*mft-tz>. 
&j3mz&2>&mm(DBmt> wz.&&j : <z)&5\zvt 50 



ft o 

d seasick (Sttim 

Site. * : pe-ADnJ»fe. ffiHft0S*im!R&) 

«. Mmmngmtmiai x 1 0" p aawsKii 

6X10-P a«T. %*«0ln]!!MlftttlK4a7 OOt 
BlT»3;U<tt6 0 O'CerF. iSISW*a2 0 0t 
K(Tfi : ib<lil0 0tE<m0 1 ffi*Hg&$5 0n 
m/g>«T»£L<«3 nm/MTilTfSItSe 

[0 0 6 1 ] • CVDS 

J:t)l^t57 , 7XVl^jfSl,K — »©f»»»C 

[0 0 6 2] • + t7 hte 

■a-. c©»«i*«iifi*tjaBiufca. 8~i6«nwaft 
$i±4 n <ttc «t ofii^iH. WLimmt 8 «fiwa± 

[0 0 6 3] • Xt>3- hffi 
±32***hft©«££H*»cLT»fc**£. 1 0 0 
~2 0 0 0 0 r pm$fSL<t4 2 00~8000rpm 
Tfl3(E*-a-Tlr»*«jfi«:±Cjia**Tb. Z.<DffifeVf 
*^W*^^6(C5~6 0S>Jff*Kttl 0~3 0 8>IU 

::£:»;: J: 0 t ^Ojg&coSSTSte, 
ttififc: * 4 lr> \tm it b «fc 5 1 1 -5 E L CD* * S 
CfcOiaSiJ, I«fflX7-f M7XCD^tS (2 5 
X75X1. lmm) ©$ii#£fc«*$E LSfc^T 
0. 6~6m 1 . b< (i0 . 5~3mlfW, g 

^©^"B. l~40g/100ml!ifSl<li4~2 
Og/lOOml 

[0 0 6 4] &*5. *tXhSSO!Xlf>3-Kffi©^ 
3 0~1 0 0t!f$U<tt5 0~8 0"CT% 1~2 4E? 

m»* v < it 8 ~ 1 6 mm. $ e> \znm?z z. 

[0 0 6 5] 2 ) ftltJI 
Q^fiK : mte«^® 3 e>±\Zffim& 1 ©KES 1 3<ftJKifi 
^^KiRS 4 1 iit&M^') T—M 4 2 

c cm fcwr 4 - mm <d®. * -mA±.mmt z> . 




( 11 



a. (i) -(*>i\:#7->zs*)u-i<D'\^^mmib'& 

£#J, tK7'7Wk'&M 1 (ii) lfcSt©*1ffl;£#K 10 
(iii) m 7Ll$7 ymitfiHtfcmcDTF 

m&mtem, dv) &mwLmm. m^nmmnmm 

SOFe, Co, Ni, Cu, U ffr± 

Si&Jg^. ttVMSScro/h^t^^j^tf. ai, in, 
Mg, Yb, Zi, Na, K^&3£tf.2> £ <h#T£5. 

mm (7^?-)i<ffim, pc, pst) ^^tf^dt^ 

©^A'Dy-Jf 20 

^nri^ti. 0ijx.«#u t*rji/7Ji/3-;i/, 

&, S i ^^{b^^S^tfSdi^T'^S. i$A'iJ7 

^^■m^m^>&mif z> z. l^x-i**, 

©&*. Z\<DmiZ&m\ZfcCXZ.<Dm±m4<n<r\.M\Z£ 30 

[0 0 6 6] 2. fg-CDfgBJ 
# 2 <D&mm 3 *> ilC/JfcttltiH 4 (D'ptiK £ fc- 

mw^zm^tzm-g. &r)Wti\zmm.t.<nmik$:ftotz 
st>iz&m?z>z\ttw£i<^. m±m&t&mmtmmiE 40 

(«t. ««»ih)i2' i^c>) (D^izmm&n&m. © 
*j. &m<nmmtitwwm%rzteit¥&]izmmT!)Woz. 



) #l?l¥7 - 1 6 9 5 6 7 

imizmmittz^. &m&±mtf, ^Ji^isttti. &® 
mm, mmny^ovh^ mmf&msh, #7XK n we* 

&ZfiM±m<D--Z>$:m%ILTW>rtfzi%-e;. *<Dffl\Z& A 
LTfcck^o &§g«it)f *><y;M#. ^ 

amm. %rztefcfo&<nffimmzm^x&mm±m&ft 
m-?2>m&> mm®tm%mzmn\zmmL, »titft 

^izmm^mmm^mm^xmm^Th^^. mm&m 

-tt^«^t3tl-5d 0. 0 1~5WS6l: 

[0067] ztzmnm-tztrnt 
Lx\t> tzt.xmAy<nmm.*mi : hz\}zi$x<£.z>. 

y-fy^± Cte±l£t)) , ffitt7;i/5-7-, v"j#7;us 

-tf^-^-f h, ->U7J, (^fStt 
T^X^l 2 Ot^roMT-MLfcfeC/OWS L 

[0068] ®mmmmmmmm<D^m (Fe, co. 

Ni, Mn, Cr, V, Zn, Cu) W^*. lf^. 
fflMV&m (Fe, Co, Ni. Mn, Cr, V, Z 

n, cu) . *:<D&mm.'bi'<\t^<Dmitvo : £:mifr?y 

(*i!5±S£#l) , f§ttT;i/5^, ->U7JT;1/3^-, 
0 < C«±roM^TiSlj5cL-fe ! bco^j(f^u^ t , ) ^e,^^ 

6 s «ti ^. -u± <n mnfrt> tt % <r> s^f l tzm 

<=.ic$f£L^. fci^.^ ^bn/tjuh (ii) coOiK 

C0O+I/4O, — l/2Co, O, 
[0 0 6 9] ®^^&^* 3-30 o-Wc&fzte-mn&k 

>, 7)it>>, t)vt>, ?*>mz> mmmmmvam 



0 
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[0 0 7 0] n^wu. aw &, fr^—V 10 

<(illi%KT0. 0 0 lfifi%£U:) ©»£TBtffc 

[0 0 7 1] H©J:5&*Kt*«Wk:*HT»aic« 

1/2 0 2 
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&*. &JHS#. »*KJ:tjT»<fc*n*i: 

<*tt»**!R#-r***3^**. Bftn/^h (II) © 
ffl bit <3W>«^. 7;U*>^>7;i'^>©i¥ 

[0 0 7 2] 

o 2 



R-CH 2 -R 



[0 0 7 3] 
lit 2] 



> R-CH-R 
0-OH 



-S» R-CH-CH-R 

V 



H 2 0 



[0 0 7 4] ©C0*£. @, <3>£P5J«©fl6*#fc*. # 
1/20, +C-CO 
[0 0 7 5] 3. SIHcDfgHjl 

&J3 1 ^ttt^. »=of8wcffl^sna«»H3o 
^rz\ta-s i : «-s i c, a 

-C, GeO<D«fc 3 &$»$#»£/Bt,>.g> ££:;&*-*?#*. * 40 

ft. Xtr>n-h& < X/V^'J^, CVDSf5i 
>n-hft*W*LU„ «§t)f *K#W£-ti-*J&zK3iJ3 



-> R-CH- 



CH-CH 
OH OH 



-R 



i om*x«tt!**. i oii% 

*o itt*sii3 ia*^rr*«aH3©nfliic. £ 
sic. ititJUSSKttTfcJ:^. 
[0076] 4. mmcomm 

A>S&*. ^g{C^i;T^©#flhS4cD±(Cft!!rc> 
»ihH*«HbT"bJ:^. C©itihJB4©Tffl!lC 

&mm&mrtTb£^<, mm®.f$.vo4 4iiLT\z. &m 

5X, ^yftiM**, fyflS'OJ USA. &Uttr-imm 
£m±m\Z$tiL5 0li%H±9 5ttfi%^Tom^lt 

t&* c. taws l< , 6 0 fifi%^± 8 5 mm%&,T 

ITS, 4*fclWIEttfc<. ffifcffi©ttJ«<!:LT'>&< t 

« t l t at* k iM ps tttt ^ am * b < « . pi«3t«* 

(3 8 0-6 5 0 nm) TKJS-r*fiK^*^*-r*»75< 
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<ff*L^. m±m4&±ffi<om.f&.\z£.offlfflirzz£{z 

tz%.z> ns-hxzms. o £it£Wffl-fz> z. t ifl-vft z> . mm 
©j^k. z.(D&?ummtia.mw4 

Tfc<fc^. to©£fitB±:LTtt. MA.«lfc*AU 7- 
S, »*B, ttXSKBB. KaH***»fSCt*«T* 

±e©te©itii:B£*B-rs*£ , b. ®m\zffim 
sw^^r^ttsjfir-r* 7 -< ^awsl^. £©£ 5 

ua7u>&mm, 7?v)i<m®m, x-m-ymm, y 
v m%mm, -> u n - > t^m^t &z.t &x- 

t::I«%©5g£©;^fc©T"&&C £L< . d© 20 

[0 0 7 7] 5 . lilE©fgBJi 

K*i8iB«»ca* 1 x l 0" " c c • c m/ c m ! • s • 
(cmHg) KTTSStii 2 2 S'M< i: fe-I^ 

5fC»*te©§tltB*ttBT*©***?*L^. Sfc. c 

T*#:0iJ©«a>K:BI6 2fctfH7 KjjVr«fiJtT! , »oTfc.fc 30 

fgl6ill6 8^ (1959) CBtSftT^S* 
ft, J. Polym. Sci. part2A-2 vol.8 p. 467 ( 1 9 7 
0) fcB«SftT^*3*ffi«*¥tf*£«!:tf«-CS*. Hr 
#W/«C*m£LTtt. jRU tfr. 'J P 5^ K (Ma 

, #U tfn;U^P5-f H. #'J \f.—)V7)\s 

>n-hfcMg£/B<^a;r<i:#T£-5. -?-©{i!i©;£ 40 

fc> CO T & o T J; H . 
[0 0 7 8] 

\zmwrz. 

mmm i ] so 
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2 5 X 7 5 X 1. lmmW^-fXro^^XS (HOYA 
TOIBI£ 1 0 0 nm©B£-Cl«fitl,TiS9i««£L;fc 

(bat. i Toa*tia«t$tifc*«*aw3gf*a«tv» 

0#|Hija*»«sJ*L,fc«. «*-P5»|IIUfc»L-. ^©{£ 

-f v^p tr;P7^p-;i/TU >*Lfc&K: seisin, #7. 
^m<Dmm^&w.^m.<DM^mmmm (b* 

J£iixflOf&#- MCN, N' -y7i-Jl/-N, N ' — fc? 
X- (3-^f^7zr:jl/) - [l, l* -t'7i" 
;U] -4, 4' -/7S> («T> TPDil>7) £2 
OOmgAtl, ^fcl^itU ^>S!ffitf[iD^^- 
h'JX (8- + yU/-JU) 7->l/5Xr7A (KT, Al 
q. tl^S) £2 0 0mgA*lT, >/1— ft£ 

lxiO-'Pa £T'Ml£l>fc. 

[0 0 7 9] #i^T% TPD£An£ftJfEffitnJjngfctf- 
h4 2 15~2 2 0t$T*JPilT> TPD£i;«3iS? 
0. 1-0. 3 nm/»TaflX»»fiO I TOK±C 

*i*tT. BiJP6 0 nm©IE?LaABSJ5fcI!lb;fc. Z. 

COi^©S«ffl^«^fflT*S.ofeo IE?LaAg 

S. Alq. &Atirz : EV7'7 : >mm#iMmX-b&2 
7 5t;ST'!lDiLT, Alq. Zmm&m.0 . 1~0. 
2 nm/f3>TIE?LaAB±IC*«S-a-T, MJ*6 0 nm 
CO^^S^pJcMbfco ^©t fe*fflTf»o 
fc„ ^(C, Ty^v"i7A (Mg) lgSWAnt^ 
ittUyx^ffitaflDjBitf- htffi (Ag) 5 0 0mg 
£^*AtlT^t^ ; &Uy5 i >fiffitftlra^-h«l:<£-e- 
tHPnftlHU Mg*l. 6nm/»©3!ttaST?!!lt 
|W)R$t-Agi&0. 1 nm/f}>©a[»aaET?*B* 
•frT. M g t A g i Oig^il^ 6 1 6 0 n m 

(CITOM mm) . JE?LffiAS. 583tB, *J«fc^»l6j 

mm&m-frzz\£-i?&mELm?-t)m*>ntz. us, z. 

©«ifi#Tftt. ^7XS«±tClStt^nfc I TOE IE 

?i£tAB> «3tB. *$&zfttfomm\z&vmmm&mi 

M^ntt^. ;Cf, ITO±StfITO±i:Ba 
t>Mg : AgliO I nBE3Tt«tO^S:<i:t)mUfc. 
COttlBTfbi— ft. KSWKHL. lxiO-'PaS 

[0 0 8 0] «fIB©^ 

©ffi^5r8 x l 0"' P afcLAc ^^T. Mgil'Aoit 
; e'jy^>§SJ£trtiD^^- h (*Ha]«tt«sHP*©'b©) 
<&4 8 srtrJlD^LT, MgSO. 5nm/S>©^«fii 

ae -zMm s ■& ^. t «t t> x^^ 1 -v >/\- n <nmm t &m 
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26 

S-ttT. «B«iSi*:O^*ffi»Cl»JS0. 3fim (3 0 0 »OiH*aST0. 5/imSffifiiLTlf Lt. 
nm) OMgOl (fiMBJB) ^tSttfco tO»B*±EM g 0*mtttt:&&Tflk*S'<U 7-® t 

co o 8 i] mmwmm •wtmn*)7-m<D&fc lto. 5^m^ii^i&. ±hb, m±m&xmm 

*C«B9E 1 x 1 0" P aSt«IlTMgS 1 nm/ f£. STPSSHtS-ti-fc. 



«JE(V) 




rOnA/ctn 1 ) 


WSCcd/m 1 ) 


5B5fc8*ap<lin/w) 


6 


1 0. 


3 


2 9 0 


1.47 



&*5. ISftSft (0. 3cm ! ) fete, 1 OfeO&Xm 10 [0 0 8 2] [Slffi^J 2 ] HJSCTlCDMgO (^SgA'J 
#*>&DA#te§S3fc-e»^fc. »iE-r*Jt*Sl«ajl ©IS* g, M g OftR— ©^SsfcJ: 0 H— JBtJPT«Ji Ufc. it 



«BE(V) *8 


t&KGnA/cm') 


W/g(cd/m ! ) 


58ft3Kl*(lB/w) 




6 


1 0. 0 


2 7 0 


1.45 


7fa 



[0 0 8 3] [HSSCT3] USE^Jl ©tiiiRIff)Mg (fflftHilllft^tbtt. : 4 4 0 M) £ 1 X 1 0" 1 

MlSKTOf IT*1 0 0 /trnftlLfe. Fe©W (SOfflS : 3 7 0*0 \Z& 0 1 0 ummm Vfc *t 

l4Stt5Aim, ft-ffczg^teP c : Fe = 5 0 : 3 0fi* ±S$7^<©*l^4flg^T<£ji <0 X, SlJ5£#J 1 K.tf 2 <h 



mJEE(V) *»f«a£(iiiA/ctf) »a?(cd/m ! ) »3tt«l*(lia/w) #S»>fej«©* 
6 10.5 287 1.43 8ffl 

[0084] [jt««i] &®m%.zfm±m (mm^m i tmmzLx^mELmT&ftmvtz. m^&mteEk 



«JE(V) Hat^anA/cm') WgKcd/m 1 ) 58Jt3»*(lm/w) *5g3t^C©K 
6 10.6 304 1.50 3fH 

[0085] ctfcfe^tj 2 ] ^mm<D^mmi-rc^tu it, ttmmi tmmmx$>-?fz. 

mffi(Y) H»ft^S (mA/cm 1 ) »flg(cd/m ! ) SS3fc2»(lm/w) JlSSBJba©* 
6 10.5 300 1.50 4® 

co o 8 6] ?-i/7>#y bmmm^m^s. ft. mm\tmmm, it&wtmmi om<Dm^mm\zx 

*^«**7*. + . ^fl (23*0 KT.' £*«E frofc. fcii. *y3F*J©*^tt*3«8«)ffl[^6*llDL/fc 
fPH 1 0 0 0^|HI«M383t.*©»ttetT«)J:'5K&o 



HJ5S^J2 HSS0J3 JtttM 1 ttm&\2 
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1 0 (5) 1 1 (4) 9 ( 1) 1 0 5 (9 2) 7 0 (6 6) 



[0087] mm.&TWM%iMkv>m& 



(2 3*C) KIT. «]»100c d/irf (75 



1 4,600 15,000 

12 9,300 20.000 

3 7,500 17,000 

ttm&l 1 2 1 2 9 5 3 

ttmm 2 508 12.000 



[0 0 8 8] [*JS0iJ4] 
tlEL SJ^Ofllifitt©^ 20 
2 5mmx 7 5mmx 1 . lmm©t-fX©j!f7XSS 
I TOfI5 1 0 0 nm<Dif STfiKWLfcfcCDSjS 

o ^mrn^^tw bfca. 3 0 #mft»L*&iz 

fStf-f V^Dfcf;UT;U3-^T3 0#|HJfi««ifetiH, 

^S^SIfittS!) ©IS*J^-CB^L, tu?f> 
MO&^iJDfitf- MCN, N * -/7iZf-N, N* 
-t*X- (3-^fJP7irJH - [1, 1' -f7i 

-4, 4* -/7S> (TPD) £2 0 0mgl/5 30 
ft. a^S^Uy^S^m^tf-McHJy; (8 
-=tV U y-;U) TJlS. — OM, (A 1 q. ) $2 0 0m 
gAW5ft>A'-ft* lxiO"Pa ST^JEL 
it. -ecofgT PDA0C0ml!2^- h 2 1 5~2 2 0tS 
T'Jjn^bTPD?&^^jl^0. 1~0. 3nm/&TS 
«-t»;:i£8(<*-B\ MJ¥6 0 nm<DIE?LttAS£^JKb 

it. ^fflts©afiisttiit*ofc. cift**fflji 

-h«kOAlq. £MItbt6 0nmiIIll 

fc. #-bmm&2 7 5v-cmmmm& 40 

0. 1-0. 2nm, S«ifi£tt£«T&ofc. 
; E'jy7 r >S!fitaJJDl^3p-h(C-7^^^A 1 g£A 

ft. * fcsijro^E u •7 ; r>mm.mmx- h t-r a 

5 0 OmgSWfc. -?-©&*2SJi£2 xlO-'PaS 
TMEL'T'f >^l)A4 0. 0 3-0. 0 8nm/#© 

Zfy'ymX- h*^7n>"?A* 1 . 7~2. 8 

h^astt, -?-ft^-*ft 5 o o*c. 8oot§s 



^^mmm^^m^o *.\z 1 5 0 nmmmmmLM^ 

fitLfc, I TO/TPD/A 1 q/Mg : I n<D$ 

3*?©*J»ltt1igtt*BE7 V. «M««3. 6mA/ cm 
1 . JSfgg 10 5c d/m 5 1.3 1 m 

[0089] &ma±m<oMi& 

tt&X U -XAttM, ffiA« :7D"Jt-hFC-4 
8, 10 0m nr. rh77Mnif l/>t;t-7;b 
2-z?*^)V-\, 3 -yt^V-^t©! 
j£JB#*£fle|»* (fa*>ti, ffin a p« :f7D>A 
FNo. 1 6 0 0) 5 0 g£^£it/t^jj££g5ff#y; 

£?^a$-B-fe^D-^- y ^xtc^ft. a^5fifi%£ia 
ftL,tz%i&®. mmmwm ig*aitti»fti:L& 

fCSfibt+tX MKSrf^KL««^lt^<i:Lfc (fit 
Jll 0 5i7D» . 

[0 0 9 0] [*JS«5] -fV*i'^>0. 0 1g£x 
-7MU5m 1 \zmfrLtzmmz/t7 i/<5 2± 0 . 111% 

*tfcft*rri 0 0-C 3 0#fflftj»£-B\ UttTflM* 

i;t;>aBT7D>AFNo. 1 6 0 0. 5 0 g5g«f 
3tfcttS^'J-lAa»7a'Jt-bFC-4 3. « 
Ii4 0mii;M. «#$HttLfc. 'A\z. :o»«* 

ffiiS»ihJi<t Lfc (Sf 0. 2 5U) „ 

[0 0 9 1] [*iS0IJ 6 ] fttX U — XAttSS. iSg a n 
£ : 7DUt- hFC-4 3. 1 0 0mll;Ta#>a 
|}f7P>AFNo. 1 6 0 0. 5 0 g SrJ§fl¥3-t££ig 
afcfc-gtffcnAMPh (II) 0^*0. 5g$SIW4t 

it^tcm*LT+-vX hBt£«MKL«8ltil:JB<i:Lfc 
UKJ*0. 5 5'J) . 
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[0 0 9 2] i'a'ja/WyfAO. lg 

zmwTki om i izmmz-e. sutji^j- 

tt«. ^p°p^ : 5 0) lOg^iJDATJt 

#U SltKl^tfcS. ftSviFClAtl, 6 0 0t 

gSjl$-frfcyD-7H->^X«f T5 0tl:)iniLfcA77 
^> (m. p. =42~44t) KSD*TBI*Lfc. - 

[0 0 9 3] [Jtttffl3] ft^X'J-XAtt8j7P'J-?- 
-bFC-4 3. 1 0 0mll:f h77tOlf|/>i 

/t-7;i/^-o- 2, 2 -v>*^;u- l, 3-v^-^y- 



10 



30 



7P>AFNo. 1 6 0 0) 5 0 g»Stfcii$ 

[0 0 9 4] [H:Kff4] g^^XSrSita^-a-fc^P- 
/H-y^X+T'S 0 < C(CjD^L-fc/^7 7-i' > (m. p. = 
4 2-4 41C) ***fi»J4Tffllrifc«jS(*:ca#L. ft 

U) . ^IM«iJ4~7*±r/Jttt«3~4©W«EL* ; ? 
£gJSt#X£^a£i*;t^P-tf ■yi'X+T-. WfflWS 



3S M 



4. 5 0 0I5M 2 0, OOOB*W£U: 1 2 J?fftjgfls& I, 

15 5 , 0 0 0 Btflfj 2 0,0 0 0 S$|H]£U: 1 2 trR'&mtU V 

16 4, OOOW 2 0, 0 0 0ft#P B 1«± 1 2 >r ft'&mkttls 

mmw 7 8 , o o o mm 10,000 mm&>± 1 2 trn &mtts. i> 

itVimS 15 0W 2, 0 0 0 BtMBLt 1^1 

1 5 0 R#p^ 1,000 ntfBJKQ: 1 ^£ 'ik 



[0 0 9 5] [USSCT 8 ] 
IS^7^l:iOOOA©ITO (SKt-f >iSOA-Wt 

jp'fTiaiiiiiH/fe. ^^tc. &§a.mf8.<z>zf7X-?mm 

^gil:t7M- 5X10"'torr©^gTN, 
N' -/7irjKN, N' - (3-/fJI/7izA) 
-1, 1' -t'7i^-4, 4' -/7S> (HTT 
PDi^5) 42 0 0AifL, 3l^i*TPD£8-:* 
+ ->*7 l J>ffl7;P$='5A»«: (HTA I q' <hO> 

(tt*M8iS«) 1 0 OAWjSL, ^l#^^A 1 q 1 £ 
2 0 0 AjSfcgLfc. vy^->-j7A (Mg) tffi 

( A g ) $ 1 0 : 1 (DEUT JtT 2 0 0 n mMtLTf 

[0 0 9 6] ffiffgroffi^ 

teXU-XAttS7DiJt-hFC-7 2f 
f~> ra*>ttSSr7D>AFNo. 1 6 0 0, <tV^ 



[0 0 9 7] [it^J5] *JS^J8<©^^(75#®«tCV 

[0 0 9 8] [£JE0q 9 ] HJg^J 8 T?ffl^fcK*»Jt U 
X^^if^-iyOA^:^ k + i7-y-!/4 A 0£&fU?te 

4^r^ra^{C^RS^i;f«c^ofc. 

[0099] [3us0iji o] mmm8-vm^tcssi*.Mt 

50 
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if fir 




Mg 




HlJ&£0iJ8 


tl/+a7-y-y4 A 






l*Mg SO, 




nv&m i o 




1 ^T^M^ 


Jt«0iJ5 



&*5. &flgttlK8BttE 1 0 V5EMDLrcB?<£>fS}£®<Dtt 
!15lg?§gU7i. 10 

[oioo] immm 1 1 ] 

2 5mmx 7 5mmX 1 . 1 mm£D# 5^.S1S±t- I T 
O*^*rifCck0 1 0 nm<DJP£-e«IKLfcfc©£89i 

»W«c»« . iisE7j< 4"T 5 ttmm^&tfi 
&&'1rtZ^> *6KUV*'/>ifc**5»|IIIffft"3fc. 

LT, ^'J ^x>S3c0ffitaiP^#- t-KN, N' -fx 
(3-^f;i/7irjW — N, N' -/7i^ [1, 
1' - f7i'JH -4, 4* -77S> (TPD) * 
2 0 0mgAn, Sfcjt^'jyT^Mtf-M^, 
4' -fcfX (2, 2' - -77i^t'-JW t'7i-^ 
(DPVBi) $:2 0 0mgAnTMttSlX10- ( 
PaSf«ELfc. T PDA0c£>±iE#- h5 

2 15~2 2 0t£TSniL, TPDSlfMO. 1 

~o. 3 nmx^-vmm^m&w.±\zmmvx. mme 

0 nm©iE?L&AHSfiKKL£. uOttCD»«Mtt 30 
^fflT&^fc £ft£JK£«a>SfliO HUT IE 
?LaA^<73±{;. t>5-O0^-hJ;ODPVB i 5fg 
7fciibT4 0nmiIIfbfc. hift 
S#2 4 O'CT&O, 2&£3£]£tt0. 1-0. 3nm/ 

^ifi. f?tf««*;i^K:B£Lfc. tU7r 
>S2#-M;:Hjx (8 u y-ju) tjusx^a 
(aiq 1 ) 52 o omgAnri^i i-»*Lfc. $ 

<=>(::. ^ U 7x>$l!<Dj£inJjD!&#- Hcvi^x^AU 40 

(Cffi-7-f -V5 5 0 OmgAtlM«bfc. 
51X10''P attiEbt*?,, A 1 q 5 ©Aofc 

h5 2 3 CCiiTflnl&U A 1 q 1 50. 0 1- 
0. 0 3nm/#©lflST2 0 nmif bfe. $ h 

\z. m&o. o i nm/%><Dm%m&t?mm\z&.tfitiam 
5 o nmoma-vmmmmL. ssMitufc. cost 50 



S-10V^0. 5VF B 1PiT5&-roT^iDL, X-v 5 

[00101] $tltJI<75fl2fi£ 
iMc. **ih»4:bTRlfi3ttflEft;S!8S#»l (JRM^JSfb* 
I*tt«i6SiBi*7D>^-f hVL) ^«Um© 
y'J**77 (ttttMbefctfcfi) 5 7 0fi«%WJt^-eg 

[0102] ctbSe^ij 6 ] mmmi 1 trai^/sK, is 

tmJSOTl 1 <hllL^frT$tjhJI5^)&L/t. ^SSM 1 

iRc^jt«ffi6oit±L/fc* ; p*-tn-e t ti5 on-r-^ 

tJ:t)^<«3tttfll*t)fc&<Jtj:ofc* ; f tt^«S« 1 1 
Tt4 5ffl. Jfctfc0ll6Ttt4 OfiT-fcofc. SlffitfJ 

WAISUtgeB (^AlIX^7i'ttSSH-2 2 0) to 
(CaSBb. IgS25t^60t530^ 6 0t-2 
5"C53 0#Kft£-&«JNhH'?;i'£ 1 0E«0ig-TJ» 

jsct i i ttjfcftw 6 KJt^TffSBis <&ai*e* o oiai±. 

[0103] [^i£^J i 2 ] 
iS^7XI:i 0 0 0A©ITO (Bftffc'f >*SK7&-WL 

itm a*»ri6bfcaw*a#*^5x»« (-7^7? 

^7fW 57-fe h>f T?iB#««c»U. U 

tt®fUV- 3 0 0) iCT^bfc. dO^S^aabfc^ 
itl#*^77HgSX$Sfi:ty h b, 5X10 
■ s t o r rO*$SfN, N' - (3-^f^7i^ 
JP) -1, 1' -H7i^-4, 4' --77S > (T 
PD) &6 0 0AIfb, §l«*8-t HD + i^+yj 
7-^7^5-9^^10' S5 0 0Alfbft. 
$e»fC, 7n->9A (Mg) tffi (Ag) 5 10 : 1 
©Jjmt^ 0 0 0 AftlKtfL^ELfc^WfliiSflES 
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[0104] mmft<nBi& 

d©* ; P©«ja#SJ*£4 l (10"' tor rUT) \Z 
T. Cl©*^©«ifi#:±k:«fl:fiJta«. i8jn a a£ : Ix^ > 
7?7" (D-7>7y^Ot*aa#ftli5. 3X10 
'" c c • cm/ cm' • s • (cmHg) ) 
it. ^©ftjftttWSBwaBtffcJftTV;* (180t. 1 

fl=TKT«3flB»« 1 0 0 c d/m" {rT^«ffi»b 
Ac. 

[0 10 5] [Jt««7] £2j&0ijl 2TfflHfeiIM 10 
^©±fC«JI#£^f£-f -i>;i±:&<, MWlOOc 
d/m ! lCT3t*«EBi!iTTKOW«*«=T{cra«B 

5 o o mmmmmmm. m^pwftytmm 

\tmmm l 2 ©»£■ 3 . 9 5 cm' K*tU tfciR0iJ7© 
^^2 cm' Tftofc. Wfl6*fl:tt2 5tfc*a»« (feE 
S9 9. 9 9 %&,±(Dmmt9-ym<D 1 : 4 ©g£^ 

#J 1 2 CS-r^plC. W±-rSii:T-«i%7tM^«%^ 

[0 10 6] 20 

[5B9I©jHi*] £/.±iftBjL 

^*;i>KJ;S*?©«ttW#{t£tt±l,T:B:HlKHoT 
ftSJi«3tt«fttS«lfip-S-* H £j&*T?*fi*F#©#« E L 

[0E©fa*^ciaHj] 

[0 1] *^HJ©. IB— 05BM©*#«*«SCWKST 



[0 2] #589!©. S5=©$S8©*#«£*5£WfcJS?- 
»fB50T<&-5. 
[03] #58 9!©. *H©5fiW©*flc««l**SCWCS-r 

[0 4] #3218©. JBB3©«W©Hfls«**SCWC*T 
ITS -2). 

5] #5893©. *E©f8W©*#:«***WK*-r 
0T-S-5. 

[0 6] #58BJ©, »E©«W©ffi©*#flfi|*«iC«lK 

[0 7] #5891©, »S©«W©ffi©*#^J&*iCWK 
JKt»fS0T*^. 
[«F*©Hft93] 

1 

1 0-tlEL«f 
1 1-lfi 

1 2 - mm 

1 3 - mm 

1 4 

2 

2* -&w&±m 

2 1 -BMfcjSia«*a» 1 x l 0- ' 1 c c • c m/ c m 1 
• s • ( c mH g) ©WHS 

3 

3 1 -JK*g| 

4 1 -tt*aftiRH 

4 2 -K*A*U 7JI 

4 3 -K&tcitmmit&mmm 
4 4-M«nj«4to 

6 

7-»ik*« 



[0 1 ] 



[02] 




|:«HS<* 
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[04] 
43: #.* <* X*« <t 1* miSTl] 




[05] 



21 «r? 
I0 \^ { '*IO-«CC-cm/W.S-(cmHg)<l>irflW 



[0 6] 




[0 7] 
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